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(54) FOREIGN MATTER INSPECTING DEVICE AND METHOD 

(57)Abstract: 

PURPOSE: To provide a foreign matter inspecting device 
and its method which inspects the foreign matter 
generation status in a manufacturing process for 
detecting a defect such as a foreign matter generated at 
the manufacturing process for manufacturing a target g 
object by forming a pattern on a substrate, analyzes it, 
an then provide measures against. 
CONSTITUTION: The inspecting device consists of a 
detection head which is constituted of a lighting means 
102, a detection optical system 103, a space filter unit 
106, a detector 107, an operational amplifier 201, and an 
A/D converter 202 and a pitch detection means 212, an 
operator treatment system 303, a foreign matter data 
memory 206. a large foreign data memory 207, a pattern 
memory 208, a soft treatment system 210, a parameter 
transfer means 209, a foreign matter memory 211, a 
coordinate data creation means 232, a microcomputer 
229, and a display means 230. 
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1 0 6©^l{inJ^T-fei){^^A5J;V^«-&^;fe?>o 

[0 0 3 0] m.mz\-t^ Mm<D^m:-^mM-t^fz 
toKitt. ^tBSi 0 7 hb-r;^7"-i^ (ms^-y-T) ©a 

So :i©l^fc7C©-l'^— ^^-tr>•t^^fflV^fc^^, ^M© 
?Sj*4[p]±-rS{c{± 1 i>;S©-b>-9-©JKtt1-3&:t3*.KJ(s4 
laS±T•itl6atft©MB^*5®b■CV^5. ^©io^tMW 
'J>^<-Ct) l:5lRl*iK>)ia.tr'i>S 

a©^^lRl±© » § * ^-r i> o 
[0 0 3 1] ti.±iJiB^b;t:J;^t, t!£*atg±©y 

?sf/;£i1-5 icii^n^n©^'^^ — bfesra7 -f 



(6) 



4^ia¥6-3 2 4 0 0 3 



L/'l^ - Xcjt^^S pJfgt^ -r S ^ i: AST' t S , 
[0 0 3 2] Jil.±CD«fi£tt. 'i'3^/'^^feSV^{irtSa^^^ 

1- 5 gP^5-^^ili-r'^ ^ S ?> tQ) *^56^^ fcMffl oltgT- ^ 
[0 0 3 3] {^my^)\y^-Um.-t-^\y-i'\^^^^ 

mm) mi (a) , (b) ^ca■:3v^T (a) ^my-o^^ 

i!!.SIS2 0 3tC*3tt?> (B) a Mt^:t'^l/-^' 
i5>'i^J'->r^S7JffihV7 h5!iam2 1 0 (2 0 6~ 
2 11) (C) V7 h{CTEG>'^<5'->ri* 

V>T^-^^->?i*b^ :t '^U'-^J' 50.^^2 0 3 (2 1 
7) tzj^S (B) i>3 ^lt«<2^''<^-^5'{c:J:S|!SS^ 

bttS:ffl^^Ty■^^->^i*b. ^e,tC^!55gbSS:it/t 
3&V'>f=-';;7' (TEG^^^->) {iV7 hMSI^2 1 0 

(2 0 6~2 1 1) m\^i&\i^xmm ' ^ V ^) ^ T.^-i' 
}z\A^my>()\ytf-y^v^. •5=-'y7-paj^?)igbt<ts?^ 

■f-ix-en'iJStCJ&S. tJfoT^ *»WCDt^tB'^';/ K 1 0 
Itts «f625^>y7'^|H]B#lCt^fcBT-#i.©*sa*bV^. 
EP*.^ mtti'N-v H 1 0 1 ®1<^tb^t^J^ 1 0 3©lllf-9--f 
XAs«{£2^>>rcDfi$a±®ft$ASit:>S{.::'5t'5c 

T-fe^T. «i!{i9;@$nst^m-N>;; K 1 0 l©{fig|5^ 

©2 0 9^ct3^t$^^■•r43g^ :t-^v—i'mmm2Qzm 
-^mL(omm-^^y y i o iw-r-ccDifcigtMa^iisig-rs 
^lif-y-^xtf 25^>;;XJ.:A±fe§ie:>5«*v>. {a 
b. it^^ mn^^^^ K) 1 0 i®'i:>®*»jS. :t'<u-' 

^5!LSilS2 0 3*5it)fV7 Vmm^2 1 0{c43»ti)5^- 



4S25=-';'7•J^L±©;«;t?§:tbTV^S®ASMSbV^o * 

i: bXffl V^ S 1/^^5';1/±K: 2 ^ 7"Jit±©5^ v X*s»§ 

ji^txTVNSig-g-tt, :m?)©5^-vXF^{C7^X hil/^ 

>h^;i'-x (TEG) )i.m-s,ix^>i^^-y±m%^^% 

tJi, ±l3iiSI!3ilgbl^ff=-*fflv>T?g*-rSf^lii> 5^5/ 
7"F^©tr>;/^S:fflV>§©T-:&<. J/-3>;/H ( 1 lH]©^it 

©1::>^5^ (>'^7;'<-^e3i^|S!2 0 9{CiBtS$ni.o ) 

<&fliv^S'iJS*sfes. 4)•fe5^^®:*s*)^e>■rb4)^es'S 
G>'i^->{i. ^©^slaT•^is$nTt)P.ga;fev^. 

[0 0 3 4] ciae>©tffg{iatfi 1 {c^^&^-a-r»mi{c 
li^$tl-C^l7^-^{K»^S!2 0 9tgB1)g, 

Jh2 1 0 9&:fl^b•r3^'^ 

U— ^'$!L^3^2 0 3) {C7'f-H>'N'>y;^$n.5. tJ^o 

-So ^©|H)^*S6*]t:bT»tStc«i*«C?*jSbfc»-# 

fei.i>(ii3-^AS|B«^ti-rvA?,o *^*tc^fe:e-:3T^:©l3 

aiis^atj, *^B^©s^t^fiSMAS|9;g^^^■rv^i)^@ 

§:^bTt';/5^t^^m^ia!2 1 2\cwt^\.-c?smy ^ 
-i0 6©tr>;/^. g§^it©fi^<&i§:^bT*)Sv^o 
[0 0 3 5] ^tci?^%m(D^miKm:f5m^mM-t^\z.^ 

feoTtt^ j£>-rbtv ^■?7;<-^S:±l3BiB^bfeJ;5JC 
ffi^#b±i3©J:^H*^^o^g^c:33IS^e^S^i*:v^. tr 
b^WTiJiB^I-Sidtc. *^B^©^M{cJ;t)JffiSfcBl 
»$nss-&©:5ASM*bv^i®-&fefes« ±§B©:5ffiT- 

astii#$n-5J®^tt^©j;-5«:^raA»v^e> 

'5;v^*^^,T•fei.o *fc*)*.5A.x StRlci3«$nfc»^ 
[0 0 3 6] ±g3i5iWbfeJ:dt. 

Pi? fc«M>'t<5' - > i: Sr ESiJ bT M^fe 5 VMi^RS 
bT^mi-Sfetot 3|6|it©/1^J'->|^*;^tg4* bT 

$tvfcMmW^**f^i:-a-TJtTT b* 5 C ht^feSo 
{±^ 8iH ^ ^ n > t 5=-lUT®-# •? b Sr^PJ 
^-f ^l/^- 1 0 6frg*b> >'i^^-^'fi3l^l9:2 0 9 

bt ?>n5/'^-7 ^ -^J' fc»-:3V>-r 
aiS2 0 3lc43V^T»H^15'D>^^'J'^J[^^±Oil•3^Sb 
S:5^<^rP4®^i^3iibt4^ffl^^T^i*b^ $e>lci^t)il 
b'(t<&i^fc>a:V^^>;/7'{i>'t^^-iJ'fE^^ia2 0 9{cf3 



(7) 
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m2 1 0^ftfea£L«;v>J;-5t7^-4'*^H*-rsfiifiK& 
[0 0 3 7] c:®J;a{i:>'i<5'->Asjgm$tvTV'>i)^^ 

©jfc©t^a3t^jK^Jt«t1-ti«. ^H7^;i/^- 1 0 6 

*t^i«*rifc* ^,^1. bt 3 o*str b5=tJ*fc* s 
^S<^^^0A>^^i^b-Cb*dA\ 
[0 0 3 8] (D^^P^^-;^b#V^^it) li8{;i^M7^ 

Jt««ti^*4iisiibfci:t®t^mfg-^©«^^^&i2ii 4izm 

RI«fSi;/'^^->©«fS^Srafe^t)-a-fcJi5TtfttBU S 
^e-^i:bT!/>SfcJS6. ^a^*^B§©<5^'f:^^ >>^l^> 
S^©«5BgT•biP«!^^RSe^;&«^aiT♦g«:V^o o*?)^'^ 

^-ym^tmiibx:k§<m^iKmm^*misbX'i^^i.^ 
«-&tc{iyi^->«^tMt)^R?M^A^a-r*)nTb^ 

St);:^|5|l{i^4/-^^->fi-^*^6IES'JbT^m-r2. 
cii:ttitbv>. 

[0 0 3 9] lasji. ilffiC. ti^iii{5i«4^b> mwic 
bTl^tH-rSil^-9-d'X^ 1 3 iibTttmbfc^^^ ^ 

j^s^l6bfc^ 1 6i: 1 7©ffl«ic*g^-r^t^j±s^*5i^tb 

^ns, :i©«^Mifei«:li(S«IR4*Si^ffl«K:^bT'h? 
Cl©2o©tftmM^l 6, 17©Jt«ili^^b 

j^^s Mw©^^K^*:^§< bT*), mmiKmmm4: 

SASjOSt^S. CldtN iii^-y-'fX* 1 3*^5, 1 4fc 
1-i.i:ti^tB{I^{i7i:8©^f). S'^i«JPlSt»?B4{iJ±^ 



{3. mnnrni 8. 1 9§s^bT (s^fs-^^ic^A 

{z^5c c©»-&{i. ii^-9-^x{±$#® 1 3®**-e 
^mmx'%m^m(Difimmm4^^BiX'^ ?,o *^b^® 

[0 0 4 0] w±iJiBjbfc<ta{c^ 3ie;^is©x^^7?jt 

«<^'^§PS5^>:'XF^®gl5rt®yt^->fl^^8i«)T?c 
^trT-§fci:bT*)^^S* 1:10 OfeSOtil : 1 
0 0 Om&CO^-ii-S. ^y'^\y>i^X-^lii-th(Dtm^X' 

t -r s J; a izm<^^mm^ti^'h^i^-otz »3 > /^^^ - 

«?£Jt!K1-S C t J: {5i;5A^®M^t Mi^^PlSM^* 

^ * n T I ^ s ^ s V ^ jfe V % *> s ipj »r -r s r i: {± T § 

^tv^o ^^^->®fl^('^-rSM!il^RS®{t-^®lt*# 
+^t:;«.;tV>:©-&®5!^. J±«tC ioTS«i3®«»l^^* 
■r-S5o c:®lt^AS/>$v^i:&tt. Mi^SBjabTb* 
dA\ Mi^&t^i*b<t-5i:b&v^ffi*/h$<t-Si:^« 

[0 0 4 1] ^ctn c:n^^^^'->±K:#ffi-ri.M'ii 

^m.^m<^^ir^ztitmmx'i>^. di«**!<-r 

fiii^^^Tv^sffl^^^^*^^A>e>^bT bS 

ffll^TV^5®{i. W±iffi?§ bfelft#S* < i:* 
[0 0 4 2] *fc, S«^tii^S^&'J^^ < {.XAS^^m 

■r s 5^ <y xt tti^ bff^ttSi**. Ifll bftfai;5rsit- 15] b^fi 

>''?4'->A»e>®t^ai^(±^^JClll-T-{±JS:V'>. fifeoTs 
^: ® 2 ■o®^^<j' - > i» e, ®>fe®t^^m3fc^B:« e> -ts < w 
^g^4AS:*:§<Jt!ft<{ilibV^„ ^^T% Jt««®l^t. :t-< 
V—^ 2 1 943J;l>*2 3 l{c^»)t±S$n&ai::t'<U- 
2 1 8 KtO »3 ffi^nfc P ^mkaom 1 ® JtitHES 2 2 
043J:V«l!SO^2©Jt®lalES2 2 3 i ») tfcii-rs 

mi) ^t:mtztm-^ 2 o®m^tts«s t) s s^ga 

[0 0 4 3] 

mil 

(a-p) >(5 (ISl) 



(8) 
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2) ^^mtzirt^. m<^tmm-r^o 

[0 0 4 4] 

(a/p) ><y m2) 
t:L^tK mmt. 2^®fi-^©iyt)^ii)ii#[iE&®^ 

[0 0 4 5] 

log (a/p) =loga-logp><5 (IS3) 

i>'2^mt^^^mm-^. ^ifflj±«ifl]K2 20. ^2 ©it 

i^EIBSa 2 3{c43V^T§lt#T-®a-rscii;*ST-^5. 

[0 0 4 6] sfc. isi3T-{±. ±%mmLrz8m<bmm 

^2 1 5T-©^m©8m«ta^fflV'.fe^l©tb«|lE& 

220, m2(Di±.mm^2 2 3t?o?it»5!ia*^bfc 

AS, 'i:'^b*)i©;^?ST-(i5&;<, ±s3©«!l DffMa©* 

^o;^^^fflv^Tt., 8^it'^bw^^©^^i'^b<&fflv^ 
a. 

[0 0 4 7] ^izx'f^i (Dmmmmmm 221 f{i±iB 

(Ddt^m^^H. «^©l|l©lt«[5]ES2 2 OT'ttv ± 
13© (ISl) (IS2) ^fett (^3) St»-rS< 

it^ifitji^ti. :t^l'—'i> mm) 2 1 8t:t^V—$' 
mm 2 1 9 43 J: IF 2 3 1 i:©^As±iBB8ffiffW±® 
4)©tOV^TOR(lgS2 2 4T-0R^i: f), ^T©^1 
®it«t[ilE&2 2 OA^t, "0" ifitiitl^ixX^^ify (S^a 

>>h) ^olS»^igb^^1^'->As^^*$^^^ ■(RinA^^l© 
Jt<SIlES2 2 0A>e>e8<a<5tA±O*.®i^ "1" t:bTffi 
;t;^tL^ ANDIlgS2 2 7A^e>;*;Mi^M^ "1" Asai;'3 
$n^V>fcgANDiaES2 2 8®ANDA^^:^^^ iS-tifg 
^i^{i^Asm:*7$tl> S%7=-^;><^ 'J 2 0 6t:83{S$ 
nSo «iSiffl^i©Jt!gtEI1^2 2 0■eH:^ ±g3® 
(ftl) (ai2) ttzlt m3) iCC»^<jt«t 

Asjjc^ns ^j-'^ix-^ mm 2 1 8t:t^\y—$' m 
m) 2 1 9*5<};t;f2 3 1 ii(Dmifi±x±mmm6i:kr(D 

i:t^TO^lOJt«llJSS2 2 0A»e. "0" AstB^;^ 
tls ANDiam2 2 6^::^5V^TANDASi:^^^ 
('>3'^h) K®^»3ilIb>'^^5'->i:btt^tB$tis 



^j'-^^^ u 2 0 sicgBit^na. #l2oigffi^ 

^[p]m2 2 2T-tt«*fi<3{C(it^iiJ-r'^t;;kM<^®«/>W 
fiASaS^^nSo ^©feto^^®^2®JtS<lH)E&2 2 3 
^c:43V^•r;t^^'-^ (lii^) 2 l 8t:t^u~i^ m 
m) 2 1 9isi.xy2 3 1 i:®IIAS:*:Mi^®S/hBSfaw± 
®^»©^COV^T0R[sIES2 2 5T-0R$ri: t)^ :^TO^ 
l©tb«[HlliS2 2 3A^t, "0" Astb±)^nT5^>v:/ (5^ 
a-^'h) F^®^!3i§bAiJ'->As?i^$ix, j5inA^^2 

(Dtmmm2 2 3A»e>:*:^ia®g/j>igfiSJu±©<fe®As 

"1" i:bTai;t;$ns ^^0R[iim2 2 4 
"1" ifitiitj^tl. AND0SS2 2 7^c4^V^■rANDAS 
;*cMi^{i^Astt5;t;$n, ;*;Mf37^-^^^'; 2 0 
7 lzmm^tl?>o fip-fe, c:®*g-&> rf^lx— ;$'2 1 8 i: 
2 1 9 43<ttF2 3 1 Mz±m:km^(Dm.'bm 

46^ ;*;M^i:b-Cti^fcti$n2). zz.X\ $e>{::«S^c 

fiSJ; !3 *)/>$5&P»lfitAsafi-t-*) 1 -rptiig^^tvTV^s;! 
i;T-feS. ciaii. ±§B® (IS3) 
Jc ^ -S c i: <i M 5 * T- 4) ^ V ■> o 
[0 0 4 8] tt±®*fl»BBflifci5S?^b©«? 

■r. ?>fl!S®MfiS5 0, 5 1^ 5 2^ 5 3. 5 4As|S;^$ 

feii^H m-rscii:{^i>5s |Hl-®fKl^fiT^Yb^fiT 
^,^S.'1^->^§^5 5. 5 8:g{j-T-'5:<. loM^Sfit 
{ca?<b$nTl>5-'^^J'->©95 6. 5 9. *SJ;V5 

7. 6 oifij^i^-ytm^^ti. i*$a{c*:e>*v^. ip 

«^lb©^©^iSb5v^^a®Jt&:^^ < hSdh 
T% W$^BAJ;^§<>fet3jft$B&/h^<T'ti)i|i®, 
^->±f{i. i543*&*S<^bA»t^tB-C-§55:<)& 

^fc. M<^fi^6 1. 6 2i:*,lc^^tBT-#So ^ ?, 
^t'^l/-^ 2 3 1 $:¥®:^lp]{-iS:{fTV^SCi:ti 

!? ^®;?(6i®a^Yb©i^ii^w§-r a h As-r- § s, 

[0 0 4 9] i:k±<DXoiz^ ^F^7>f;u<J'-l O BJCJ: 

*S«]?5;3SV^AsW■So (c J;^;? 

ffi{±>'^^J'->aJ|*l©^RI^^i@bT^mT-§.2)AS, 
rtfciKtc J: 5 - >gBl*I©Mig5^RStt^S -e® 

S*©ff^T-5^SS^bt^dibfc^T-Jt«t1-Sfc4?), 

^^fc^r;l/Jt«ilc J: >) ^BliettS^fS b& i ^ «cji^{C)&o 

[0 0 5 0] (¥®;&|S|®S?ib^^i:^$;&(qi©«? 
fbl^H) ci^-e, ffifflbfcf^yrraositJigb^fefflv^fe 

m(D\y—^^mt:m^^tzWiiL^^mx:iCD^'^tjil±.^iik 
bTH^I- 5 t t4T©#lfiKS:ffl V ^ T i. . 



(9) 



#PB¥6-3 2 4 0 0 3 



[0 0 5 1] (^-f;!/^-- 9->fX) WT. 2SP^7^;U^' 
-1 0 6^DISH-S^St^^V^TI5^BJ•r•5= *%B^CDS#*5 

u-^tzx?>^^yymm^^v^m^^x^^^->a3mwi 

Df/(2 •N.A.)=pf l/sin51 

[0 0 5 4] 

sin01 = A/Ll 

^Ldx. Dfji. i/t^mi 10, 1 1 i(Dmm±a>m 

N. A. (NuinericalAparture)H:^^IS 1 1 OCDM 

amx-Sb^o 

[0 0 5 5] ^lcdHISt/'^^ — t^yf^p f 1 <Z)[e] 

«T>'^^j'->tt^ra7'f;i/^-i 0 6•r•Jt3te$^^i)*s^ 

-'^^J'->if^/5^Ll ®»tg±.'^^->«:^H7^;i/^5?- 
r^*$nT«tl±iig 1 0 7±}CifS^b«:VAAs, /^^-^ 

Ll= (Df • A) / (2 • pf 1 
iClTN 3SH7^;i/^-l 0 6{±. Mf^±©)l»je4:L 

^Bji 0 2comnm^(Dm^iP^m^:^z§^i:l±S 
Sfc^feS. tieoT. (IS6) SCJ;»). pfl >£::^§<iS 

[0 0 5 7] C:iT% 01 UC:^^-r=fcd{C. »S 1 ±t 

y^i'->©lt$g?&Tg*1-5. *i*:S<jKH:. f^^^/T-tr-vf^ 

©^ 1 ^ - > A» e> ©{s^;^c i: *JiT bT . ^tbff ^ a f* ©J 

a = 1 - (w • nx/L2) 

(|!»7)^J;>), 
[0 0 5 9] 

L2= 1 - (w • nx/a) 

^ - > © t: ^ g < 5&: o T L * 5 o 
[0 0 6 0] :i:zx\ affi±©^T©tr>v^©/i<5'— > 
i&fi*-r-5&tot:{i, 01 3t?N-rJ:at, ±t3©^F^ 
7 ^ — T-?i*T- & io'^^J' — > <y ^ L 1 As^i-'^ 1/ - 
tJ't J: ►)?S*-e§S-'^4'->b:«v5^L 2 J: 



[0 0 5 2] 01 OK:g^-rJ:atatel±{C, 
l^yf^Ll*5iy'L2 (LKL2) <D^^^->ifiB^:^ti 

K <92©:??[p]t:|l^$ns ffiH^-f ;i/^$'-i 0 6±ft 
«;/f^pfl, pf2 (pfl>pf2) ©E1#T>'^^— 

[0 0 5 3] 

m4} 

(St4) 

[ISSt5] 

(IS5) 

tftmsi 0 7±Ki^^bTb*vNY^5fe$n)5i:v^. (Jet 
^F^^-f 1 0 et-jii^-rsciitit), i^msi 

0 7±t^$S*)5:V^J;a^::b^fet±iS±{c:>'^^5'->©^ 

^i^^^b/c^v^J:^}c-rsJ :it^m^-r^o ) t^e^DT, 

(i»4) . (IS5) SJ;!3. WT© (l»6) AifimiLt 
5. 

[0 0 5 6] 
[IS 6] 
N.A.) (IS 6) 

S. ) cciT^ ^(::SiB§-r S¥®*fRl©a?lbM^*llI 
je-rsfetot, $fetCiJiB^bfc:^^U'-;5' 2 19. 2 3 1 
{ix:*|plnxili^. y:&^nymM(D:k^$^'h-^Xi5*). 

ci©:*--^i/-<5'F^{c>'^<5'->*s#:ffibfe«^. mmmm 
{t^^i'—yx'ib^tmmt^. 'i^t-ox. z(D:t^u-'i' 

2 19s 2 3 l©;*c§^fc:j;t)ttttS^UT©^a{i, J£Jl 
T©5C (IS 7) T-g^^tnS. 

[0 0 5 8] 

[IS7] 

(IS7) 
(IS 8) 

t'-'^iz^-oX^^^-y^m^ir^iitifiX'^. 

[0 0 6 1] cciT-. 1^1 2{c5"^•r<}:^^c. t^u/^^-m^ 

©PRE S7-f ^l/^J'— 1 0 6ttg^Mfs/5=-p f 1 =lm 
m*e>fi;*ct:'y^2 -pfl =2mm^T-aiEe«]tc:t^5; 



(10) 
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;i/^-l 0 6tJ;5t^ajggl 0 7±-^OTi$3a^§Bi5<- 

[0 0 6 2] ttz. ^my-iji^^- 1 0 6^lJ;-5yt^- 
>^g*o^JStt^^^Tg^i^B■rsJ:^^c^ m^-t^^-^i'-> 

pf s/'D = A/ (N.A. • Lm) 

[0 0 6 4] 

k'no'W=Lm (k>>l) 

[0 0 6 5] 

D/p f s =nf 
[0 0 6 6] tfe. m^it-f X{i^^l^©^|?IEMiS{3 
w=kO • A/N.A. 

(isio)^. (^(feiDsc, (lai 2) set ^3^ 

[0 0 6 8] 

pf 8=0/ (k • k 0 'no) 

[0 0 6 9] 

a = 1 - (1/k) = 1 - ( (no • 
^;i/^-*mo*^^t J;!5^S$ni>, kOttJ^lT-W 
«fj X. 8 0 % W± -r S tt. 15 *W±® iSf^m^ 
its 1^tllT'^^^^®y1^->cDt^>^^H*>A»fce>-r^ 

^ ^' - > H^UST- § 5 c i: * 2) „ 

[0 0 7 0] ^t43^ :i^^mt:T¥Tmm.m&micmmx- 

[0 0 7 1] ^fc. *^B^{i, H^mW- 04-56245 
[0 0 7 2] 

[@SiO@#^g(£^] 

[01] :^mm(D-mmm^n^irmmm-c$>^o 
[la 2 ] 01 c^^•rtftai'^>;' \'<DM:i^ef}mm^^-rmx' 

-So 



ft/J^^F^ 7'f;i/:J'-t:>;/5^&pfs. ilifStt^ra 7 ^ 
^-©*Si$:nf^ p f s(D^F^7^;i/<5'— {ci 

;£X^ liilSl-y-'f XSw. msSIS&Nii-rs. 

t i -5 2 ^y Xit^©|^®;t'^ U — ^J' •y--f X^ no 1- 

[0 0 6 3] 

{m.9) 

mi 01 

mi 0) 

[is 1 1 ] 
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